P31015 

based on JP2002-30 839 1 
MAGNETIC TAPE DRIVE 

MAGNETIC TAPE DRIVE 

BACKGROUND OF THE INVENTION 
1. FIELD OF THE INVENTION 
5 The present invention relates to a magnetic tape drive 

that can provide data tracks along the width directions of the 
magnetic tape in the high density. Preferably, the present 
invention relates to a magnetic tape drive, which can provide 
more data tracks along the width directions of the magnetic 
10 tape. 




2 . DESCRIPTION OF RELEVANT ART 

In recent years, a high-density recording technique to be 
applied to a magnetic tape has been developed rapidly, and thus 

15 a magnetic tape whose recording capacity is more than 100 G 
bytes has been brought to the market. In these conventional 
magnetic tapes, the width of the data track and the interval 
between data tracks have been made narrow gradually in order 
to increase the number of data tracks, when providing data 

20 tracks on the magnetic tape. 

In the conventional magnetic tape drive that performs the 
recording and reproducing of data to the above described 
magnetic tape, a head unit, which has a plurality of data signal 
recording heads (hereinafter indicated as "recording head") 

25 and data signal reproducing heads (hereinafter indicated as 
"reproducing head") , is installed. 
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In this head unit, the recording (reproducing) of data on 
the adjacent data track is performed by the same recording head. 
Thus, the recording (reproducing) of data is performed by 
changing the data track in due order. To be more precise, when 
5 the recording (reproducing) of data by the recording head 
(reproducing head) is performed from one end to the other end 
of the data track, the position in the width direction of the 
head unit is shifted to just above the adjacent data track. Then, 
the recording (reproducing) of data by the recording head 

10 (reproducing head) is performed from the other end to one end. 
By repeating this motion of the recording head (reproducing 
head) for several times, the recording (reproducing) of data 
on (from) the magnetic tape is achieved. 

In the conventional magnetic tape drive, therefore, a 

15 tracking servo technique that controls the position in the 
width directions of the head unit is adopted. 

Here, the tracking servo technique is a technique that 
allows the head unit to track the data track. In other words, 
this is a technique that allows the head unit to move along the 

20 data track with accuracy. In this case, the tracking of the 
head unit is performed by controlling the position of the head 
unit along the width directions with respect to the magnetic 
tape using an actuator, which is operated based on the servo 
signal obtained by the readout of the servo signal from the 

25 magnetic tape. Here, servo signal is a signal previously 
recorded on the magnetic tape and is obtained using a servo 
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signal readout head. 

As examples of the tracking servo technique, a technique 
disclosed in Japanese unexamined patent publication H08-227511 
and a technique disclosed in Japanese unexamined patent 
5 publication H08-30942 can be cited. In H08-227511, an 

amplitude servo method, in which servo burst patterns as a servo 
signal that are lined up in two lines along traveling directions 
of the magnetic tape are used, is disclosed. In H08-30942, a 
timing based servo method, in which timing based signals as a 
10 servo signal that are recorded on the magnetic tape are used, 
is disclosed. 

In the conventional magnetic tape drive, the recording 
head is shifted to the next position, from which new data track 
is provided along the longitudinal directions of the magnetic 
15 tape, when the provision of one data track by the recording head 
is terminated. 

In the conventional magnetic tape drive, therefore, a 
margin having a predetermined width is provided between 
adjacent data tracks so that the newly provided data track will 
20 not contact the data track provided before. 

In the conventional magnetic tape drive, additionally, 
various kinds of efforts that is used for improving the accuracy 
of the tracking servo technique has been attempted in order to 
line up data tracks along the width directions of the magnetic 
25 tape at a short margin (interval) . 

As reasons described above, the magnetic tape drive that 
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can provide data tracks along the width directions of the 
magnetic tape at short interval has been required. 

SUMMARY OF THE INVENTION 
5 The present invention relates to a magnetic tape drive 

including a head unit, which has a plurality of recording heads 
for recording data on a magnetic tape, and a servo head for 
performing a readout of a servo signal recorded on the magnetic 
tape in order to achieve a tracking control of the head unit. 

10 in this apparatus , recording heads are lined up along the width 
directions with respect to the magnetic tape, and the distance 
between adjacent recording heads is the same as the distance 
between adjacent data tracks to be formed on the magnetic tape 
by respective recording heads . In this apparatus , additionally , 

15 azimuth angles of adjacent recording heads differ with each 
other, and a plurality of data tracks are simultaneously formed 
on the magnetic tape by respective recording heads, when 
performing the recording of data on the magnetic tape. 

According to the present invention, a plurality of data 

20 tracks is simultaneously formed on the magnetic tape by a 
plurality of recording heads. In this occasion, since the 
distance between adjacent recording heads is the same as the 
distance between adjacent data tracks to be formed on the 
magnetic tape, a wide margin space, which is provided in order 

25 to allow for error, such as a control error of the head unit, 
is not required between adjacent data tracks of the magnetic 
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tape. Thus, the magnetic tape, in which data tracks are formed 
in more dense state than the conventional magnetic tape, can 
be provided. 

In this magnetic tape drive, the azimuth angles of 
5 adjacent recording heads differ with each other. Thus, an 
adjacent data track is formed by a different azimuth angle, 
respectively . 

Therefore, when performing the reproducing of data, each 
reproducing head can reproduce the prescribed data without 

10 reproducing the data held in the adjacent data track. This is 
because if the azimuth angle of the reproducing head disagrees 
with the azimuth angle of the data track, the reproducing head 
can not read data from the data track. 

Thereby, since the distance between data tracks can be set 

15 to almost zero, the magnetic tape MT, in which data tracks are 
formed in more dense state than the conventional magnetic tape 
MT, can be provided. 

In this magnetic tape drive, preferably, the head unit has 
a plurality of reproducing heads for performing the readout of 

20 data written by recording heads from the magnetic tape. In this 
case, it is preferable that reproducing heads are provided in 
a one-to-one relationship with corresponding recording heads, 
and that the azimuth angle of each reproducing heads is the same 
as that of corresponding recording head. 

25 Additionally, it is preferable that the width of the 

reproducing head is longer than the width of the recording head. 
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In this magnetic tape drive, still more preferably, it is 
preferable that the reproducing head has spare reproducing 
heads at both sides in the width directions with respect to the 
magnetic tape, and the length and azimuth angle of the spare 
5 reproducing head are the same as that of the reproducing head. 

BRIEF DESCRIPTION OF THE DRAWINGS 
FIG.1A is a plane view showing the part of the magnetic 
tape MT . 

10 FIG. IB is an enlarged plane view showing the part of the 

magnetic tape MT enclosed in the circle shown by dot dash line 
of FIG. 1A. 

FIG. 2 is a schematic view of the magnetic tape drive 10 
according the present invention. 
15 FIG.3A is a plane view showing the head unit HU. 

FIG.3B is an enlarged plane view showing the part of the 
head unit HU enclosed in the circle shown by dot dash line of 
FIG. 3A. 

FIG. 4 is an enlarged plane view showing the region near 
20 the head of the head unit HU . 

FIG. 5 is an explanatory view showing the tracking of each 
data tracks, which is formed by each recording head WH of the 
recording head group WHG , by each reproducing head RH . 

FIG.6A is a plane view showing the condition wherein the 
25 recording (reproducing) of the data track group DTG1 is under 
going . 
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FIG.6B is a plane view showing the condition wherein the 
recording (reproducing) of data track group DTG1 has been 
terminated . 

FIG. 6C is a plane view showing the condition wherein the 
5 recording (reproducing) of the data track group DTG2 is under 
going. 

FIG. 7 is a plane view showing the magnetic tape MT wherein 
data track groups DTG1-DTG12 are formed on the data band DB1 
by the head unit HU. 
10 FIG. 8 is a plane view showing the head unit HU according 

to another embodiment of the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 
The preferred embodiment of the present invention will be 
15 explained with reference to the attached drawings. 

In the present embodiment, the magnetic tape, which has 
5 servo tracks, and in which a total of 96 data tracks are 
provided per data band that is formed between servo tracks , will 
be explained as an example. 
20 in the following explanations, the term "the width of the 

head" means that the width with respect to the width directions 
of the head gap. The term "azimuth angle 11 means that the 
intersection angles between the width directions axis of the 
magnetic tape and the longitudinal axis of the head. In other 
25 words, the term "azimuth angle" is an intersection angle with 
respect to the width directions axis of the magnetic tape of 

7 



P31015 

based on JP2002-30839 1 
MAGNETIC TAPE DRIVE 

the head. 

MAGNETIC TAPE 

Firstly, a magnetic tape used in the magnetic drive 
5 according to the present invention will be explained with 
reference to FIG.1A and FIG. IB. 

InFIG.lA, servo tracks ST1-ST5, which are provided on the 
magnetic tape MT, and data bands DB1-DB4, which are provided 
between servo tracks, are schematically indicated. 
10 in FIG. IB, part of the magnetic tape MT that is enclosed 

in the circle shown by dot dash line of FIG.1A is indicated. 

A magnetic tape MT shown in FIG.1A is a magnetic tape to 
be used for storing backup data. This magnetic tape MT is 
compliant with the LTO (liner tape open) standards and has a 
15 1/2 inch-width. 

In this magnetic tape MT, a total of 5 servo tracks ST1-ST5 
written by a servo writer (not shown) are provided along the 
longitudinal directions A of the magnetic tape MT. These servo 
tracks ST1-ST5 are lined up in the width directions B of the 
20 magnetic tape MT at regular intervals. 

The region between adjacent servo tracks ST serves as a 
band (a data band DB) , onto which data (data signal) is recorded 
by the magnetic tape drive 10 (see FIG. 1A) . In the magnetic 
tape MT shown in FIG. 1A, since a total of 5 servo tracks are 
25 provided, a total of 4 data bands DB1-DB4 are provided. 

In these data bands DB1-DB4, as shown in FIG. IB, a 
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plurality of data tracks is written at a regular interval by 
the magnetic tape drive 10 so that each of the data tracks 
becomes parallel to the servo track ST, 

5 MAGNETIC TAPE DRIVE 

Next, the construction of the magnetic tape drive 10 will 
be explained with reference to FIG. 2. 

FIG* 2 is a schematic view of the magnetic tape drive 10 
according to the present invention. 
10 The magnetic tape drive 10 is connected to a computer (not 

shown) , and performs the recording and reproducing of data to 
the magnetic tape MT. To be more precise, the magnetic tape 
drive 10 records the data entered from the computer on the 
magnetic tape MT based on the command from the computer when 
15 performing the reproducing. In this occasion, data is recorded 
on the magnetic tape as a data signal. 

The magnetic tape drive 10, on the other hand, obtains the data 
(data signal) recorded on the magnetic tape MT based on the 
command from the computer for performing the reproducing. 

20 As shown in FIG. 2, the magnetic tape drive 10 is mainly 

composed of a tape reel driver 11, a reel driver 12, a reel 13, 
a head unit HU, a recording current generator 14, a reproducing 
signal processor 15, a servo signal processor 16, a head unit 
driver 17, and a control unit 18. 

25 in this magnetic tape drive 10, a magnetic tape manager 

(not shown) and a pullout device (not shown) are provided. 
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Here, the magnetic tape manager is a device that loads the 
magnetic tape cartridge 20 into the magnetic tape drive 10 and 
ejects the magnetic tape cartridge 20 from the magnetic tape 
drive 10. The pullout device is a device that performs the 
5 pullout of the magnetic tape MT from the magnetic tape cartridge 
20. 

In this magnetic tape drive 10, therefore, a leading edge 
of the magnetic tape MT is pulled out by the pullout device when 
the magnetic tape cartridge 20 is loaded to the magnetic tape 
10 drive 10. Then, the leading edge of the magnetic tape MT pulled 
out from the magnetic tape cartridge 20 is connected to a hub 
of the reel 13. 

Next, each components of the magnetic tape drive 10 will 
be explained. 

15 

TAPE REEL DRIVER 11 AND REEL DRIVER 21 

The tape reel driver 11 rotates the tape reel 21 stored 

in the magnetic tape cartridge 20. The reel driver 12 rotates 

the reel 13. In this magnetic tape drive 10, the magnetic tape 
20 MT travels in compliance with the rotation of the tape reel 21 

and the reel 13, which are driven by the tape reel driver 11 

and the reel driver 12, respectively, when the recording 

(reproducing) of data is performed. 

In the present embodiment, the traveling direction of the 
25 magnetic tape MT from the tape reel 21 to the reel 13 is 

indicated as "forward direction 1 ' , and the traveling direction 
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of the magnetic tape MT from the reel 13 to the tape reel 21 
is indicated as "rearward direction 11 . As can be seen in FIG. 2, 
the magnetic tape MT is guided to the head unit HU by guides 
19a and 19b. 

5 

HEAD UNIT HU 

The head unit HU performs the recording of data (data 
signal) on the magnetic tape MT and performs the reproducing 
of data (data signal) from the magnetic tape MT. 
10 FIG. 3A is a plane view of the head unit HU. FIG. 3B is 

an enlarged view of the head unit HU, which is enclosed in the 
circle shown by the dot dash line in FIG. 3A. Fig. 4 is an 
enlarged view showing the region around the head of the head 
unit HU. 

15 As shown in FIG. 3A, the width of the head unit HU is longer 

than that of the magnetic tape MT. The head unit HU is placed 
above the magnetic tape MT so that the magnetic tape MT falls 
within the width of the head unit HU and is appropriately 
shifted in the width directions B of the magnetic tape MT by 

20 the head unit driver 17 (FIG. 2), when the recording or the 
reproducing is performed. 

As shown in FIG. 3B and FIG. 4, the head unit HU has data 
signal recording heads WH (WH1-WH8) and data signal reproducing 
heads RH (RH1-RH8) . Here, the data signal recording head WH 

25 (hereinafter indicated as "recording head WH 11 ) is a head used 
for recording data (data signal) on the magnetic tape MT , and 
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the data signal reproducing head RH (hereinafter indicated as 
"reproducing head RH" ) is a head to be used in order to obtain 
data (data signal) from the magnetic tape MT for performing the 
reproducing. Here, recording heads WH and reproducing heads 

5 RH are provided on the surface of the head unit HU so that those 
face the magnetic tape MT. 

In the head unit HU, additionally, a plurality of servo 
signal readout heads SH (servo read head SH) that performs the 
readout of a servo signal from a servo track ST provided on the 

10 magnetic tape MT are provided. 



RECORDING HEAD 

As shown in Fig. 4, recording heads WH of the head unit HU 
are lined up in a line along the width directions B. Hereinafter, 

15 a group of recording heads WH are indicated as "recording head 
group WHG" . In the present embodiment, the recording head group 
WHG is composed of a total of 8 recording heads WH1-WH8 . 

According to this recording head group WHG, a total of 8 
data tracks DT can be simultaneously formed on the data band 

20 DB of the magnetic tape MT when the recording is performed. 
Hereinafter, the group of the data tracks DT, which are formed 
simultaneously were indicated as "data track group DTG ,f (see 
FIG. 6A) . As can be thought from FIG. 5, a group of data tracks 
DT1-DT8 which are simultaneously formed along the traveling 

25 directions of the magnetic tape MT by the recording head group 
WHG1 is data track group DTG. 
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In the present embodiment, as can be seen in FIG. 4, an 
azimuth angle of the recording head WH changes by turns along 
the width directions B of the head unit HU . That is, each 
recording heads WH among the recording head group WHG is formed 
5 at different azimuth angle by turns. 

In the present embodiment, the azimuth angle of each 
recording head WH (WH1-WH8) is set up at +S degrees or -S degrees 
so that the azimuth angle changes by turns. To be more precise, 
the azimuth angle of the recording head WH1 is +S degree, the 

10 azimuth angle of the recording head WH2 is -S degree, the 
azimuth angle of the recording head WH3 is +S degree, the 
azimuth angle of the recording head WH4 is +S degree .... That 
is, the recording heads having an azimuth angle +S degree are 
WH1, WH3, WH5, and WH7 . The recording heads having an azimuth 

15 angle -S degree are WH2 , WH4, WH6, and WH8 . 

In the present embodiment , as shown in FIG . 5 , the distance 
Pw (pitch Pw) from one data track DT to next data track in the 
data track group DTG is the same distance as the distance from 
one recording head WH to next recording head WH of the recording 

20 head group WHG1 . That is, the width of the data track DT is 
determined depending on the width of the recording head WH , and 
the interval between data tracks DT and DT is determined 
depending on the interval between recording heads WH and WH . 
According to the head unit HU adopting the recording head 

25 group WHG, a wide margin space, which is provided in order to 
allow for error, such as a control error of the head unit HU, 
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is not required between adjacent data tracks of the magnetic 
tape MT. Thus, the magnetic tape MT, in which data tracks are 
formed in more dense state than the conventional magnetic tape 
MT , can be provided. In other words, the magnetic tape MT , which 

5 has more data tracks along the width direction than the 
conventional magnetic tape, can be obtained. 

Here, the accuracy of the pitch Pw is determined depending 
on the manufacturing accuracy of the interval of the recording 
head WH . Thus, the interval of the pitch Pw can be minimized 

10 so far as the manufacturing accuracy of the recording head WH 
allows. In other words, the length of the pitch Pw can be got 
closer to the width of the data track DT. 

In the present embodiment, the azimuth angles of adjacent 
recording heads differ with each other. Thus, an adjacent data 

15 track DT is formed by a different azimuth angle. That is, since 
the azimuth angle of one recording head WH differs from that 
of next recording head WH, the azimuth angle of one data track 
DT differs from that of next data track DT. 

Therefore, when performing the reproducing of data, each 

20 reproducing head RH can reproduce the prescribed data without 
reproducing the data held in the adjacent data track DT. This 
is because if the azimuth angle of the reproducing head RH 
disagrees with the azimuth angle of the data track DT, the 
reproducing head RH can not read data (signal data) from the 

25 data track DT . 
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REPRODUCING HEAD 

As shown in FIG. 4, a group of reproducing heads RH 
(RH1-RH8) is composed of a first reproducing head group RHG1 
and a second reproducing head group RHG2 . The first reproducing 

5 head group RHG1 is composed of reproducing heads RH (RH1 , RH3 , 
RH5 , RH7) whose azimuth angle is set to +S degree. The second 
reproducing head group RHG2 is composed of reproducing heads 
RH (RH2, RH4, RH6, RH8) whose azimuth angle is set to -S degree. 
The first reproducing head group RHG1 and the second 

10 reproducing head group RHG2 are lined up in two lines. 

The position in the width directions with respect to the 
magnetic tape TM of the reproducing head RH1 is the same as that 
of the recording head WH1. In other words, reproducing heads 
are provided in a one-to-one relationship with corresponding 

15 recording heads. Additionally, the azimuth angle of the 

reproducing head RH1 is the same angle as that of the recording 
head WH1 . Here, the azimuth angle is established at +S degree. 
In the present embodiment, the length of the reproducing head 
RH1 is about 1.5-2.0 times longer than that of the recording 

20 head WH1. 

Additionally, spare reproducing heads RH11 and RH12 are 
provided at both sides with respect to the width directions of 
the magnetic tape MT of the reproducing head RH1 , separately. 
Here, the length and azimuth angle of the spare reproducing 
25 heads RH11 and RH12 are the same as that of the reproducing head 
RH1 . 

15 
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Similarly, each positions in the width directions with 
respect to the magnetic tape TM of the reproducing heads RH3, 
RH5, and RH7 is the same position as that of the recording heads 
WH3, WHS, and WH7 . In other words, the reproducing heads RH3, 
5 RH5 , and RH7 are provided in a one-to-one relationship with the 
recording heads WH3 , WHS , . and WH7 , respectively. 

Additionally, the azimuth angle of each reproducing heads 
RH3, RH5, and RH7 is the same angle as that of each recording 
heads WH3 , WHS , and WH7 . Here , the azimuth angle is established 
10 at +S degree. 

Additionally, the length of each reproducing heads RH3, 
RH5, and RH7 is longer than that of each recording heads WH3, 
WHS, and WH7 , respectively. Each of the reproducing heads RH3, 
RH5, and RH7 also has spare reproducing heads at the both sides 
15 thereof, respectively. 

In the second reproducing head group RHG2 , the position 
in the width directions with respect to the magnetic tape TM 
of each reproducing heads RH2, RH4 , RH6 and RH8 is the same 
position as that of each recording heads WH2 , WH4 , WH6 , and WH8 . 
20 Additionally, the azimuth angle of each reproducing heads RH2 , 
RH4, RH6, and RH8 is the same angle as that of each recording 
heads WH2, WH4, WH6, and WH8 . Here, the azimuth angle is 
established at -S degree. 

Additionally, the length of each reproducing heads RH2 , 
25 RH4, RH6 and RH8 is longer than that of each recording heads 
WH2, WH4 , WH6 and WH8, respectively. Each of the reproducing 
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heads RH2 , RH4 , RH6 and RH8 also has spare reproducing heads 
at both sides thereof, respectively. That is, the data signal 
reproducing head RH2 has spare reproducing heads RH21 and RH22 
at both sides thereof. The data signal reproducing head RH4 
5 has spare reproducing heads RH41 and RH42 at both sides thereof. 
The data signal reproducing head RH6 has spare reproducing 
heads RH61 and RH62 at both sides thereof. The data signal 
reproducing head RH8 has spare reproducing heads RH81 and RH82 
at both sides thereof. 

10 in the following explanation, a series of the reproducing 

heads RH1-RH8 and spare reproducing heads RH11-RH82 is also 
indicated as M a reproducing head RH n . 

According to the head unit HU adopting the reproducing 
head group RHG, the tracing of each data tracks DT of the data 

15 track group DTG is surely achieved by either of the reproducing 
head among the reproducing head group RHG. Thus, the 
reproducing of data (data signal) recorded on each data tracks 
DT of the data track group DTG can surely be performed. 

In the present embodiment, additionally, only the data 

20 (data signal) obtained by the reproducing head RH that covers 
the entire data track DT in the width directions is used, when 
two or more reproducing heads are simultaneously located on the 
data track DT . 

In other words, as shown in FIG. 5, the reproducing heads 

25 RH1, RH 11, and RH12 are above the data track DT . Among these 
reproducing heads RH1 , RH 11, and RH12, only the reproducing 
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head RH1 is surely on the data track DT. Thus, the data obtained 
from the reproducing head RH1 is used when performing the 
reproducing of data. Thereby, the tracing of the data track 
DT formed by the recording head WHl is performed by the 

5 reproducing head RHl. Similarly, the tracing of each data 
tracks DT2 , DT3 ... is performed by each data signal reproducing 
heads RH2 , RG3... . 

In the present embodiment, as described above, the length 
of the reproducing head RHl is longer than the length of the 

10 data track DT. Thus, the reproducing of data is accurately 
performed as long as the data track DT is within the length of 
the reproducing head RHl, even if the position of the head unit 
HU is deviated in the width directions with respect to the 
magnetic tape MT. 

15 in the present embodiment, as described above, spare 

reproducing heads RH11 and RH12 are provided at both sides of 
the reproducing head RHl. Thus, the reproducing of the data 
can be performed by using one of the spare heads RHll and RH12, 
even if the position of the head unit HU is considerably 

20 deviated in the width directions with respect to the magnetic 
tape MT. In this case, the data obtained from the spare head 
just above the data track is adopted. 

Additionally, if the data reproducing head RH is above the. 
wrong data track, since the azimuth angle of the data track DTI 

25 differs from that of the data track DT2 , the reproducing of the 
data on the wrong data track cannot be performed. Thus, the 
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identification of the data track DT can be performed, and the 
miss load of the data never occurs. 

As shown in FIG . 4 , the recording head group WHG1 and WHG2 
and the reproducing head group RHG1 and RHG2 are lined up in 

5 4 lines along the longitudinal directions A of the magnetic tape 
MT. Here, the recording head group WHG1 and WHG2 and the 
reproducing head group RHG1 and RHG2 are lined up in order of: 
the recording head group WHG1, the reproducing head group RHG1, 
the reproducing head group RHG2 , and the recording head group 

10 WHG2 . 

When the magnetic tape MT travels in the direction shown 
by arrow Al (see FIG.6A) , the recording of data (data signal) 
is performed by the recording head group WHG1 . When the 
magnetic tape MT travels in the direction shown by arrow A2 (see 

15 FIG.6B) , on the other hand, the recording of data (data signal) 
is performed by the recording head group WHG2 . 

In the present embodiment, reproducing head groups RHG1 
and RHG2 are placed between recording head groups WHG1 and WHG2 
in order to examine data (data signal) immediately after the 

20 recording by the recording head group WHG1 or WHG2 . According 
to this arrangement , the examination of data (data signal) is 
surely performed even if traveling direction of the magnetic 
tape MT is reversed. 

In the present embodiment, the recording head group WHG1 

25 and WHG2 and the reproducing head group RHG1 and RHG2 may be 
lined up in order of: the reproducing head group RHG1, the 
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reproducing head group RHG2 , the recording head group WHG1 , the 
reproducing head group RHG1 , and the reproducing head group 
RHG2 . 

In the present embodiment, the recording head group WHG 
5 and the reproducing head group RHG are provided on the head unit 
HU so that the recording head group WHG and the reproducing head 
group RHG agree with the prescribed data band DB. This is 
because of performing the recording and reproducing of data 
(data signal) to the prescribed data track. 

10 That is, in the present embodiment, 8 recording head group 

WHG and 8 reproducing head group RHG are arrayed on the head 
unit HU so that the position of each recording head groups and 
each reproducing head groups agree with the corresponding data 
band DB . To be more precise, the recording head group WHG1 and 

15 the reproducing head group RHG1 are provided on the head unit 
HU so that the recording head group WHG1 and the reproducing 
head group RHG1 agree with the data band DB1 . Similarly, the 
position of the recording head group WHG2 and reproducing head 
group RHG2 agree with the data band DB2 , the position of the 

20 recording head group WHG3 and reproducing head group RHG3 agree 
with the data band DB2 , ... , and the position of the recording 
head group WHG8 and reproducing head group RHG8 agree with the 
data band DB8 . 



25 RECORDING CURRENT GENERATOR 14 

The recording current generator 14 supplies a recording 

20 



P31015 

based on JP2002-308391 
MAGNETIC TAPE DRIVE 

current to each recording head WH of the head unit HU, when 
performing the recording of data. In this recording current 
generator 14, the recording current is generated based on a 
recording current control signal entered from the control unit 
5 18, and is supplied to each recording head WH of the head unit 
HU. 

REPRODUCING SIGNAL PROCESSOR 15 

The reproducing signal processor 15 converts each data 
10 signals obtained by each reproducing heads RH of the head unit 
HU into reproduced signals that can be handled in the control 
unit 18. Then, these reproduced signals are supplied to the 
control unit 18. 

15 SERVO SIGNAL PROCESSOR 16 

The servo signal processor 16 converts the servo signal 
obtained by the servo reading head SH of the head unit HU into 
the readout signal that can be handled in the control unit 18, 
when performing the reading or reproducing. Then, the readout 

20 signal is supplied to the control unit 18. 

HEAD UNIT DRIVER 17 

The head unit driver 17 moves the head unit HU in the width 
directions with respect to the magnetic tape MT when performing 
25 the recording or reproducing. To be more precise, the head unit 
driver 17 moves the head unit HU in the width directions B with 

21 
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respect to the magnetic tape MT based on the head unit control 
signal entered from the control unit 18. Thereby, relative 
location between the recording head group WHG and data band DB 
and between the reproducing head group RHG and data band DB are 
5 controlled. 

CONTROL UNIT 18 

The control unit 18 controls the motion of each components 
of the magnetic tape drive 10. 

10 The control unit 18 generates a recording current control 

signal based on the data entered from the computer (not shown) 
when performing the recording, and outputs the recording 
current control signal to the recording current generator 14. 
Also, the control unit 18 converts the format of the 

15 reproduced signal, which is entered from the reproducing signal 
processor 15, into the suitable data format that can be handled 
in the computer, and then the control unit 18 supplies it to 
the computer. 

The control unit 18 measures the positional error of the 
20 recording head group WHG (the reproducing head group RHG) of 
the head unit HU based on the readout signal entered from the 
servo signal processing circuit 16 when performing the 
recording (reproducing) of data. To be more precise, the 
control unit 18 measures the positional error with respect to 
25 the width directions B of the magnetic tape of the recording 
head unit group WHG of the head unit when performing the 
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recording of the data. The control unit 18 measures the 
positional error with respect to the width directions B of the 
magnetic tape of the reproducing head unit group RHG of the head 
unit when performing the reproducing of the data. 
5 Then, the control unit 18 generates the head unit control 

signal in order to correct the positional error of the recording 
head group WHG (reproducing head group RHG) , and outputs the 
head unit control signal to the head unit driver 17. 

10 MOTION OF THE HEAD UNIT 

Next, the motion of the head unit HU of the magnetic tape 
drive 10, that is performed when performing the recording or 
reproducing, will be explained with reference to FIG. 6 and 
FIG. 7. 

15 FIG.6A is a plane view showing the condition wherein the 

recording (reproducing) of the data track group DTG1 is under 
going. FIG.6B is a plane view showing the condition wherein 
the recording (reproducing) of data track group DTG1 has been 
terminated. FIG. 6C is a plane view showing the condition 

20 wherein the recording (reproducing) of the data track group 
DTG2is under going. 

FIG. 7 is a plane view showing the magnetic tape MT wherein 
data track groups DTG1-DTG12 are formed on the data band DB1 
by the head unit HU . 

25 

RECORDING 
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Firstly, the motion at the time of the recording will be 
explained . 

The magnetic tape is moved in the forward direction (shown 
by arrow Al in FIG.6A) by the tape reel drive unit 11 and the 
reel drive unit 12, when performing the recording. In this 
occasion, the data track group DTG1 is formed on the data band 
DB1 by the recording head group WHG1 of the head unit HU. In 
the present embodiment, a total of 8 data tracks DT are formed 
by recording head group WHG1, simultaneously. 

Then, the head unit driver 17 moves the head unit HU along 
the width direction Bl (see FIG. 6B) with respect to the magnetic 
tape MT, and places the recording head group WHG2 of the head 
unit HU on the prescribed position, from which the data track 
group DTG2 will be formed along the longitudinal directions of 
the magnetic tape MT. 

In this occasion, the travel distance of the head unit HU 
is determined so that a guard band GB (see FIG. 7) having a 
predetermined width Wg is formed between adjacent data track 
groups DTG1 and DTG2 . The width Wg of the guard band GB is 
established so that the influence caused by the control error 
of the position of the head unit HU can be eradicated. That 
is, this guard band GB serves as the margin for preventing the 
influence of the positional error in the width directions with 
respect to the head unit HU. 

Then, the data track group DTG2 is formed by the recording 
head group WHG2 while moving the magnetic tape MT in the 
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backward direction (shown by arrow A2 in FIG.6C) using the tape 
reel driver 11 and reel driver 12. 

By repeating these operations, a total of 96 data tracks 
are formed on the data band DB1 . In the present embodiment, 
the magnetic tape MT is moved in the forward direction and 
backward direction 6 times, respectively, while changing the 
position of the head unit HU in the width directions with 
respect to the magnetic tape MT after each recording of data 
track DT is terminated. Thereby, a total of 12 data track group 
DTG1-DTG12 each of which includes 8 data tracks is formed by 
the recording head group WHG1 and WHG2 . Here, the provision 
of the data track DT on each data bands DB2-DB4 is also performed 
by the same manner. 

15 REPRODUCING 

Next, the reproducing of data will be explained. Here, 
the reproducing of the data from the data tracks DTG that were 
formed by the recording head group WHG will be explained. 

The magnetic tape is moved in the forward direction (shown 

20 by arrow Al in FIG.6A) by the tape reel drive unit 11 and the 
reel drive unit 12, when performing the reproducing. In this 
occasion, the reproducing of each data tracks DT of the data 
track group DTG1 , which is formed on the data band DB1, is 
performed by reproducing head groups RHG1 and RHG2 . 

25 in this occasion, the tracing of each data tracks DT of 

the data track group DTG is surely performed by either of 

25 



5 



10 



P31015 

based on JP2002-308391 
MAGNETIC TAPE DRIVE 

reproducing head RH of the reproducing head group RHG. Thus, 
the reproducing of the data (data signal) recorded on each data 
tracks is surely performed. 

In the present embodiment, additionally, each azimuth 
5 angles of adjacent data tracks differ with each other. Thus, 
the distinction of whether the data obtained by the reproducing 
head RH is wrong data can be performed even if the reproducing 
head RH performs the readout of data on adjacent data track DT. 
Thereby, the reproducing of data with high S/N density can be 
10 achieved. 

Then, the head unit driver 17 moves the head unit HU along 
the width direction Bl (see FIG . 6B) with respect to the magnetic 
tape MT, and places the reproducing head group RHG to the 
prescribed position, from which the readout of the data is 

15 started, in the data track group DTG2 . Then, the reproducing 
of data from the data track group DTG2 is performed by the 
reproducing head group RHG while moving the magnetic tape MT 
in the backward direction (shown by arrow A2 in FIG.6C) using 
the tape reel driver 11 and reel driver 12. 

20 By repeating these operations, the reproducing of the data 

from the data track of each data track group DTG formed on the 
data band Dl can be performed. 

In the present embodiment, a total of 12 data track group 
DTG1-DTG12 is formed on each data band DB. Thus, the magnetic 

25 tape MT is moved in the forward direction and backward direction 
6 times, respectively, while changing the position of the head 
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unit HU in the width directions with respect to the magnetic 
tape MT after each reproducing of data track DT is terminated. 

Thereby, the reproducing of data on each data track group 
DTG1-DTG12 by the recording head group WHG1 can be performed. 
5 Here, the reproducing of data recorded on data track group DTG 
of each data bands DB2-DB4 is also performed by the same manner. 

Although there have been disclosed what are the patent 
embodiment of the invention, it will be understood by person 

10 skilled in the art that variations and modifications may be made 
thereto without departing from the scope of the invention, 
which is indicated by the appended claims. 

In the present embodiment, as described above, data 
recording heads WH are lined up in a line. But the arranging 

15 manner of recording heads WH is not limited to this. 

For example, these recording heads WH may be lined up in 
zigzag (see FIG. 8) . To be more precise, the recording heads 
WH1, WH3, WHS, and WH7 are positioned at left side in FIG. 8, 
and the recording heads WH2, WH4, WH6, and WH8 are positioned 

20 at right side in FIG. 8. By displacing the position of each 
recording heads WH in the longitudinal directions A, the 
distance between data tracks can be set to almost zero. In this 
case, since distance between data tracks DT can be narrow, the 
number of data tracks can be increased. 

25 Additionally, since adjacent data tracks are formed by the 

different azimuth angle, the distinction between adjacent data 
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tracks can be performed even if the adjacent data tracks are 
overlapped with each other. Thereby, in the head unit HU, in 
which recording heads are provided in zigzag, the manufacturing 
accuracy of each head gap does not necessarily required. Thus, 

5 the design freedom is largely allowed. 

In the present embodiment, the azimuth angle of the 
recording head WH changes by turns from +S degree to -S degree. 
But the degree of the azimuth angle is not limited to this. That 
is, any angle of azimuth angle may be adoptable as long as 

10 azimuth angles of adjacent recording heads WH differ with each 
other . 

Therefore, the azimuth angle of each recording heads WH 
may be set at different angle, respectively. In this case, the 
recording and reproducing of data can be performed by making 

15 the azimuth angle of each reproducing heads to agree with that 
of corresponding recording heads WH . 

In the present embodiment, the width Wg of the guard band 
GB is determined in consideration of the control error of the 
head unit HU . But the the width Wg of the guard band GB may 

20 be set to almost zero, when recording heads WH1-WH8 of the 
recording head group WHG are lined up in zigzag. This is because 
if the azimuth angles of adjacent data tracks differ with each 
other, the reproducing head can not reproduce the data band 
formed by the different azimuth angle. Thereby, the magnetic 

25 tape having data tracks in the high density can be obtained. 

In the present embodiment, the recording head group WHG 
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composed of a total of 8 data recordings head WH is adopted. 
But the recording head group can adopt any numbers of recording 
heads as long as two or more recording heads are provided on 
the recording head group. 
5 In the present embodiment, each reproducing head RH1 , RH2 

... has spare reproducing heads at both sides there of. But the 
numbers of the spare reproducing heads are not limited to this. 
For example, any number of spare reproducing head can be 
adoptable. 
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